Temporal and spatial changes of histone 3 K4 dimethylation at the IFN-gamma gene during Th1 and Th2 cell differentiation.
Covalent modification of nucleosomal histones is an important mechanism for cytokine gene regulation in Th1 and Th2 cells. In this study, we analyzed the kinetics of histone H3 K4 dimethylation (H3K4me2) of the IFN-gamma gene. Minimal levels of H3K4me2 were found in naive CD4 T cells. After 5 days of differentiation, H3K4me2 levels were elevated in both Th1 and Th2 cells at the -5.3 kb, the promoter, the intronic DNase I hypersensitive sites, and 3' distal sites including the +9.5 kb and +16 kb sites. Th1 cells maintained high levels of H3K4me2 after longer time of culture. However, in Th2 cells after 14 days, high levels of H3K4me2 were detected only at the -5.3 kb and the promoter, whereas H3K4me2 was lost at the 3' distal sites and greatly diminished at the DNase I hypersensitive sites. After 28 days, Th2 cells lose H3K4me2 at all sites. Unlike the long-term primary Th2 cells, the Th2 clone D10 showed strong H3K4me2 at the IFN-gamma gene with distinctly high levels at the 3' distal sites. CD4 T cells transgenic for Hlx or infected with T-bet-expressing retrovirus produced IFN-gamma and retained high levels of H3K4me2 even after differentiated under Th2 polarizing conditions, suggesting positive roles of these two factors in maintaining high levels of H3K4me2 at the IFN-gamma gene.